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LV WR HVWLPDWH WKH UDQJH RI :&&R UDWLR ZKHUH FUDFNLQJ FDQ EH DYRLGHG 0LFURQVL]HG &R SRZGHU ZDV PL[HG ZLWK :&
QDQRSRZGHULQDEDOOPLOOWRREWDLQXQLIRUPGLVWULEXWLRQRI:&RYHUWKHVXUIDFHRI&RSDUWLFOHV&RQWLQXRXVOD\HUVRIUHPHOWHG
PDWHULDORQ WKHVXUIDFHRIDKDUGPHWDOSODWHZHUHREWDLQHG IURP WKLVFRPSRVLWHSRZGHUE\6/0DWPPZDYHOHQJWK7KH
OD\HUV KDYH VDWLVIDFWRU\ SRURVLW\ DQG DUH ZHOO ERXQG WR WKH VXEVWUDWH 7KH FKHPLFDO FRPSRVLWLRQ RI WKH OD\HUV PDWFKHV WKH
FRPSRVLWLRQ RI WKH LQLWLDO SRZGHUPL[WXUHV 7KH SRZGHUPL[WXUHZLWK ZW:& FDQ EH XVHG IRU 6/0 WR REWDLQPDWHULDOV







JHQHUDOO\SURGXFHGE\ OLTXLGSKDVHVLQWHULQJIURPWKHPL[WXUHRI WKHFRPSRQHQWSRZGHUV5HFHQWDGYDQFHV LQ WKH
VLQWHULQJSURFHVVZHUHUHYLHZHGE\$O$THHOLHWDO6KDSLQJWKHFRPSDFWHGSRZGHUEHIRUHVLQWHULQJKDVZHOO
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VKRFNV 0RGHOLQJ RI UHVLGXDO VWUHVVHV DW 6/0 E\ *XVDURY HW DO  LQGLFDWHG WKDW WKHUPDO VWUHVVHV DW ODVHU
WUHDWPHQWDUHHVVHQWLDOO\GHWHUPLQHGE\DKLJK WHPSHUDWXUHGLIIHUHQFHEHWZHHQ WKHPROWHQSRRODQG WKHUHVWRI WKH
ODVHUWUHDWHGERG\7KLVLVFRQVLVWHQWZLWKWKHH[SHULPHQWDOO\IRXQGWUHQGVWRFKRRVHPDWHULDOVZLWKKLJKHUSODVWLFLW\
DQG HODVWLFLW\ DQG ORZHU WKHUPDO H[SDQVLRQ DORQJZLWK WKH XVH RI WKH SUHKHDWLQJ WHFKQLTXH WR UHGXFH WKH WKHUPDO
VKRFNV
&RPPHUFLDOO\ DYDLODEOH 6/0 PDFKLQHV GR QRW DOORZ WKH QHFHVVDU\ SUHKHDWLQJ ,W LV GLIILFXOW WR PRGLI\
VLJQLILFDQWO\ WKH HODVWLFLW\ DQG WKH WKHUPDO H[SDQVLRQ RI D VWUXFWXUDO PDWHULDO 7KRXJK WKH SODVWLFLW\ RI:&&R
KDUGPHWDOVLVNQRZQWRLQFUHDVHZLWKLQFUHDVLQJWKHFRQWHQWRI&RELQGHU$WDKLJKIUDFWLRQRIWKHELQGHUWKH6/0
ZDVVXFFHVVIXOO\DSSOLHGWRPHWDOPDWUL[FRPSRVLWHV7L%7LE\$WWDUHWDODQG6L&7LE\*XHWDODQG
E\ .UDNKPDOHY DQG <DGURLWVHY  ,W ZDV IRXQG WKDW WKH PHFKDQLFDO VWUHQJWK RI WKH REWDLQHG PDWHULDOV LV
H[FHOOHQWEXWFUDFNLQJPD\DULVH LI WKHIUDFWLRQRI WKHKDUGHQLQJSKDVH LVJUHDWHU WKDQ6LPLODUZRUNVDUHQRW
NQRZQ IRU WKH V\VWHP :&&R +RZHYHU WKH WKHUPRG\QDPLFV RI WKLV V\VWHP LV ZHOO NQRZQ DQG WKH SHUIHFW
FRPSDWLELOLW\RIWKHFRPSRQHQWVLVSURYHG7KHREMHFWLYHRIWKLVZRUNLVWRVWXG\6/0RI:&&RFRPSRVLWHVZLWK




























ZLWK SRZGHU OD\HU WKLFNQHVVH 7KHPD[LPXP VDIH YDOXH RI WKLV SDUDPHWHU LV DERXWH   PP7RPLQLPL]H




PP   : DQG v   PPV2QH FDQ GLVWLQJXLVK EHDGV FRUUHVSRQGLQJ WR SDUDOOHO ODVHU SDVVHV 7KHLU
RYHUODSSLQJLVVXIILFLHQWWRIRUPDFRQWLQXRXVFRYHULQJRIWKHVXUIDFH7KHPRQROD\HURIPL[WXUH:&&RLV
FUDFNHG,QWKHFDVHRI:&&RFRPSRVLWLRQQRFUDFNVDUHREVHUYHGIURPWKHWRS7RHVWLPDWHWKHTXDOLW\
RI WKH PRQROD\HUV WKH VDPSOHV ZHUH FXW SHUSHQGLFXODUO\ WR WKH GLUHFWLRQ RI VFDQQLQJ JULQGHG DQG HOHFWUR
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(OHPHQW /LQHV 6XEVWUDWH%.:&&R 5HPHOWHGOD\HU:&&R 5HPHOWHGOD\HU:&&R
& . 1RWPHDVXUHG  r ZW 1RWPHDVXUHG
&R .  r ZW  r ZW  r ZW
: 0  r ZW  r ZW  r ZW
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SDUHQWKHVLVLQWKHWRSOLQHDUHWKHQRPLQDOFRPSRVLWLRQRIWKHVXEVWUDWHDQGWKHLQLWLDOFRPSRVLWLRQVRIWKHSRZGHU
PL[WXUHV 7KH FKHPLFDO FRPSRVLWLRQ RI UHPHOWHG OD\HUV JHQHUDOO\PDWFKHV WKH FRPSRVLWLRQ RI WKH LQLWLDO SRZGHU








)LJXUH VKRZV WKHGLIIUDFWLRQ VSHFWUXP IRU ODVHUUHPHOWHGSRZGHU FRPSRVLWLRQ:&&R7KH VLPLODU
ILYHKLJKSHDNVDUHOLNHO\WRFRUUHVSRQGWRD&REDVHGVROLGVROXWLRQ7KHSRVLWLRQVRIWKHSHDNVDUHVOLJKWO\VKLIWHG
WRZDUGVVPDOOHUT7KLVFDQEHH[SODLQHGE\DGHSHQGHQFHRIWKHLQWHUSODQDUGLVWDQFHVLQD&RRQWKHFRQFHQWUDWLRQV




















7KH WZRSKDVH VWUXFWXUH FRQVLVWLQJ RI :&R& DQG D&R LV IRXQG DIWHU ODVHU UHPHOWLQJ RI SRZGHU PL[WXUH
:&&R7KXVWKHFRQFHQWUDWLRQRI:&LQD&RVKRXOGEHFHUWDLQO\OHVVWKDQZW7KHD&RSHDNVLQ
)LJ  DUH VKLIWHG WRZDUGV ORZHU T YDOXHV UHODWLYH WR WKHLU SRVLWLRQV LQ )LJ  7KLV PHDQV WKDW WKH LQWHUSODQDU
GLVWDQFHVDUHLQFUHDVHG$FFRUGLQJWR*UHHQZRRGDQG(DUQVKDZWKHPHWDOERXQGDWRPLFVL]HRIWXQJVWHQLVD
ELWJUHDWHU WKDQ WKDWRIFREDOW7KHUHIRUH WKH LQFUHDVHRI WKH LQWHUSODQDUGLVWDQFHFDQEHGXH WR WKH LQFUHDVHRI WKH
FRQFHQWUDWLRQRIWXQJVWHQ0RUHRYHUFDUERQDWRPVDUHOLNHO\WRRFFXS\LQWHUVWLFHVLQD&RODWWLFHVRWKDWWKH\DOVR
LQFUHDVHWKHLQWHUSODQDUGLVWDQFH7KXV WKHVKLIWRI;UD\GLIIUDFWLRQSHDNVLQGLFDWHV WKDW WKHFRQFHQWUDWLRQRI:&









7HUQDU\ FDUELGH:&R& LV DOVR NQRZQ DVKSKDVH 7KLV SKDVH LV EULWWOH 7KHUHIRUH LW LV XQGHVLUDEOH LQ KDUG
DOOR\V&UDFNLQJDWODVHUUHPHOWLQJRISRZGHUPL[WXUH:&&RVHH)LJVEDQGEFDQEHH[SODLQHGE\D





$ FUDFNIUHH PDWHULDO REWDLQHG E\ ODVHU UHPHOWLQJ RI SRZGHU PL[WXUH :&&R VHH )LJV D DQG D
FRQVLVRID&REDVHGVROLGVROXWLRQ7KLVVROLGVROXWLRQLVH[SHFWHGWRGHIRUPSODVWLFDOO\XQGHUWKHUPDOVWUHVVHVDW
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6/07KLVFRPSRVLWLRQLVSURPLVLQJIRU6/05HVLGXDOVSKHULFDOSRUHVXSWRPPLQGLDPHWHUDUHYLVLEOHLQ)LJV
D DQG D 7KH SRUHV DUH VHSDUDWHG IURP HDFK RWKHU ,Q WKLV FDVH WKH\ FDQQRW GUDVWLFDOO\ UHGXFH WKHPHFKDQLFDO
SURSHUWLHV7KHIRUPDWLRQRIFROXPQDUJUDLQVVHH)LJ LV W\SLFDO IRU6/0EHFDXVHRIKLJK WKHUPDOJUDGLHQWVDW
VROLGLILFDWLRQ,WLVSRVVLEOHWKDWWKHJUDLQVYLVLEOHDVHTXLD[HGDUHFROXPQDUWRREXWWKH\DUHRULHQWHGGLIIHUHQWO\
7KH VL]HRI WKHPROWHQSRRO DW6/0 LV HVWLPDWHG DV ODVHUEHDPGLDPHWHUD7KHPROWHQSRROPRYHVZLWK WKH
VFDQQLQJYHORFLW\v7KHUHIRUHWKHFRROLQJUDWHLVRIWKHRUGHURI
D





7KH VLPLODUPDWHULDOVZHUH UHFHQWO\REWDLQHGE\$I]DO HW DO  DW ODVHU VXUIDFH UHPHOWLQJ7KH\FRQWDLQHG
IURPWRZWRI:&7KHODVHUSDUDPHWHUVZHUHFRQVLGHUDEO\GLIIHUHQWDQGWKHFRROLQJUDWHZDVSUREDEO\OHVV
E\VHYHUDORUGHUVRIPDJQLWXGH7KHVHPDWHULDOVZHUHQRWPRQRSKDVHDQGFRQWDLQHG:&R&DORQJZLWKVRPHRWKHU
FDUELGHV 7KH JUDLQ VL]H ZDV DERXW VHYHUDO PLFURQV +LJK PLFUR KDUGQHVV ZDV DWWDLQHG 7KH DGYDQWDJHV RI WKH
PDWHULDO REWDLQHG E\ 6/0RI SRZGHUPL[WXUH :&&R DUH WKH VXEPLFURQ JUDLQ VL]H DQG WKHPRQRSKDVH
FRPSRVLWLRQ 7KH D&REDVHG VROLG VROXWLRQ LV H[SHFWHG WR EH FRQVLGHUDEO\ RYHUVDWXUDWHG 6XFK D VWUXFWXUH LV




QDQRSRZGHU XVLQJ D SODQHWDU\ EDOOPLOO 7ZRSRZGHUPL[WXUHV FRQWDLQLQJ ZW DQG ZW:&ZHUH WHVWHG
7KH\ZHUHGHSRVLWHGRQWKHVXUIDFHRIDVXEVWUDWHIURPDVWDQGDUG:&&RKDUGPHWDOZLWKZW:&DQGODVHU
VFDQQHGZLWKSDUDPHWHUV W\SLFDO IRU6/0&RQWLQXRXV OD\HUVRI UHPHOWHGSRZGHUZHUHREWDLQHGZLWK VDWLVIDFWRU\
UHVLGXDO SRURVLW\ 7KH OD\HUV DUH ZHOO ERXQG WR WKH VXEVWUDWH 7KH FKHPLFDO FRPSRVLWLRQ RI WKH OD\HUV JHQHUDOO\
PDWFKHV WKH FRPSRVLWLRQRI WKH LQLWLDO SRZGHUPL[WXUH&UDFNV DUH REVHUYHGRQ WKH WRS VXUIDFH DQG LQ WKH FURVV
VHFWLRQRIWKHUHPHOWHGOD\HUSUHSDUHGIURPWKHSRZGHUPL[WXUHZLWKZW:&1RFUDFNVDUHIRXQGLQWKHOD\HU
ZLWKZW:&;UD\GLIIUDFWLRQSKDVHDQDO\VLV LQGLFDWHV WKDW WKHPDWHULDOZLWKZW:&LVDQD&REDVHG
VROLG VROXWLRQZKLOH WKHPDWHULDO ZLWK ZW:& FRQWDLQV LQ DGGLWLRQ D FRQVLGHUDEOH IUDFWLRQ RI EULWWOH WHUQDU\
FDUELGH:&R&7KLVEULWWOHSKDVHVHHPVWREHUHVSRQVLEOHIRUFUDFNLQJ
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